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20.  Abstract  (Continued) 

-»  are  90°  apart.  Three  passes  are  reported,  showing  where  each  pass  is  during 
a  different  intensity  of  magnetic  activity. 

Oval  boundaries,  spectral  shapes,  and  total  energy  fluxes  are  determined 
and  compared  to  the  results  of  others.  Results  from  the  two  sensors  are 
compared  to  each  other. 
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High  Latitude  Electron  Detectors  on 
Satellite  P78-1:  Preliminary  Data  Results 


1.  INTRODUCTION 

The  V.  S.  .Air  Force  satellite  P78-1  was  launrhed  at  0824  IT,  25  February 
1979,  into  a  circular,  polar  sun-synchronous  orbit  (noon-midnight  meridian 
plane)  at  an  altitude  of  600  ±  30  km,  inclination  97.73l>.  At  launch,  its  period  of 
revolution  was  9(1.  54  minutes.  The  satellite,  shown  in  Figure  I,  consists  of  a 
wheel  section  and  a  sail  section. 

The  satellite  carried  several  experiments,  namely:  solar  x-ray  and  spectro- 
heliograph:  white  light  coronograph;  XUV  heliograph;  near  infrared  spectrometer; 
x-ray  monitor  (auroral  zone);  x-ray  and  7-ray  spectrometers;  electron,  proton, 
and  penetrating  radiation  spectrometers;  a  multipip  particle  analyzer  and  a  set  of 
two  electron  electrostatic  analyzers.  The  electrostatic  analyzers  are  being  re¬ 
ported  in  this  paper.  They  are  on  the  rim  of  the  wheel  section,  looking  radially 
outward  along  the  wheel's  x  and  -y  axes  (within  3°).  The  spin  axis  of  the  wheel  is 
perpendicular  to  the  plane  of  the  ivheel  section  and  directed  along  the  plane  of  the 
sail.  The  spin  rate  of  the  wheel  section  is  11  ±  1  rpm,  thus,  the  analyzers  go 
through  a  full  cycle  of  pitch  angles  approximately  every  5.  455  seconds. 

This  experiment  can  contribute  greatly  to  an  atlas  of  auroral  zone  and  polar 
region  precipitation  in  the  noon-midnight  meridian  plane.  Since  the  sensors  are 
duplicates  of  the  SSJ /3  sensor,  a  close  comparison  can  be  made  when  78-1  and 

(Received  for  publication  1  May  1.981) 
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An  average  .  >f  the  values  given  ft » i  those  detectors  in  Hardy  et  alb-  Table 
has  been  used  to  calculate  the  mid  energy,  energy  width  and  the  *  inversion  fa 
from  counts  to  differential  number  flux  for  eaeh  energy  c  hannel.  Sitiee 

i—Al  , 

c.u:  ) 

where  G(b  1  values  arc'  given  in  Table  3,  ^  the  eonversion  farter  is 


ruble  1  lists  ’hose  values  for  the  la  energy  ehannels.  It  should  be  need  th.at 
energy  channels  are  listed  here  front  low  to  high  energy,  whereas  in  Hardy  .  • 
•hey  are  listed  from  high  te  how  energy. 
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This  electrostatic  analyzer  experiment  consists  of  a  set  of  four  analyzers 
that  perform  a  differential  energy  analysis  of  electrons  simultaneously  in  two 
look  directions.  .A  lfi-pomt  spectrum  is  produced  for  each  look  direction  every 
2 a i i  msec  by  low  and  high  energy  analyzers  that  are  of  a  conventional  curved 
plate  design  with  balanced  positive  and  negative  deflection  voltages.  The  instru¬ 
ment  is  designed  to  collect  electrons  in  the  energy  range  of  approximately  50  eV 
to  110  kt  V.  (Vie  set  of  plates  collects  electrons  in  eight  channels  between  ISO  >-V 
and  keY  and  the  second  set  collects  electrons  in  eight  channels  from  1  to  HO  keV. 
.A  :>"co!’<;  -i  i  >!'  analvzers  is  90''  from  the  first  set.  Both  sets  are  mounted  per¬ 
pendicular  to  the  spin  axis  of  the  wheel  section  and,  therefore,  rotate  through  the 
full  cycle  of  pitch  angles,  one  set  leading  by  90'  ,  on  each  spin  cycle.  The  voltage 
applied  to  determine  the  channels  energy  is  swept  simultaneously  for  the  four 
analyzers.  The  total  weight  of  the  experiment  is  4.34  lb,  and  it  is  contained  m 
a  box  t>  "  X  ii"  X  4.  187" .  The  power  dissipation  is  0.  25  W  at  28  V  do.  The  dwell 
time  on  each  channel  is  27  msec,  with  5  msec  between  steps  to  stabilize  the 
voltage.  Thus,  in  each  wheel  spin  cycle,  each  detector  gives  nearly  22  sixteen- 

point  spectra.  A  full  description  and  calibration  technique  of  the  instrument  are 
1  9 

given  by  Hardy  et  al  and  Huber  et  al.  “ 

Using  the  values  in  Table  1,  i(K  ),  the  differential  number  flux,  is  expressed 
o  .  i  1 

in  electrons  (cm“  sec  sr  keV)  .  The  integral  (total  number)  flux  is  given  by: 

J'roT  X  ^*'i  e  (cm~  soc  sr)**  .  (3) 

i 

The  integrated  energy  flux  is: 


’  ETOT 


^  j(Kj)  Alv  •  lv  ke  V  (cm“  sec  sr) 


-1 


and  the  average  energy  is: 


kov  . 


AV  J 


TOT 


(4) 


(5) 


2.  Huber,  A.,  Pantazis,  J.  ,  Desse,  A.  I..,  and  Hothwell,  P.  L.  (1977)  Calibra - 
tion  of  the  SSJ  /3  Sensor  on  the  DMSP  Satellites,  A  KGL.-TK -77-020X 
AD  A 04 5  9 97. 
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\  I;  i  'l !  N  .  -  !  lb :  ! i  J;  •  t  I’  \- -i  ■ 


Kj-  !•.  ‘  1  :  Mar  t.  1  «>:*• 


:\i  :  in  *.  '.-ii.i  ii  |»j  •  t  vKiYSiu.*  oval  Lv  unua:\\.  '.in  pa: ‘.air  flux, 

J-,  .  -is*  *  10*  r  ((T'“s!v  si)  \  as  seen  in  Vi  cure  3.  A:  4a  478.1’  s*v  I"!*  J... 

•  '  1  -  ’Ml 

ilf,  ..liira  >;C‘  U  CM  u8itU.ii-  7  .8  /  ullti  U-l'.’.itilla*  >10  '  UJl'ili  4  ,  >(>•"..•  l  i 
(re.?,:  latitude  8M .  wh<  r.  i-  falls  abruptly  t,.  .  1 0  ‘  o  (or..2  sc.  sif1,  At  th:s 
* ; ::'.r ,  :•  enters  the  polar  rap  region.  At  4>-.  (V,4.  7  s<-.  I  T  (COM  t;,-:Hid.  71.  ; 

J.p  rises  abruptly  t,  -10'  amt  remains  So  unt  il  -17.02...  7  stw  l  I  ((.  GA.  lu'itude 
>77.9').  In  this  latter  period,  the  satellite  passes  through  Ihi  nighttime  oval.  In 
Table  2,  those  values  are  shown  with  Whalen's  values  for  Kp  0it  'Hie  latitude 
values  given  above  are  at  ground  level  directly  below  the  satellite.  T  able  2  lists 
these  and  the  values  that  the  field  lines  intersecting  the  satellite  position  roach  al 


d.  Whalen,  J.A.  (1970)  Auroral  Oval  Plotter  and  Nomograph  for  Determining 
Corrected  Geomagnetic  Local  Time.  Latitude  and  Longitude  for  THgif  Cat  - 
itudes  in  the  Northern  Hemisphere.  AFCK1. -70-0422.  AD  713  170. 
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Figure  3.  Fleet ron  Data  From  Hev  270,  14  March  1979,  During  a  Mag 
netie  Quiet  Time,  Kp  ■  0  .  Data  was  taken  in  the  northern  hemisphere 


Table  2.  Kov  270  (Kp  0+).  ('CM  Latitudes  for  Dayside  and  Nightside  Auroral 
Oval  Boundaries 


G round  Level 
Below  Satellite 

Field  Lines  at 
Satellite  Intersect 
Ground 

Whalen's 
Ground  Level 
Values 

Kquatorwnrd 
Boundary  (Day) 

7ti.  8° 

77.4° 

7  5.  8° 

P. .lew  •  d 

Botin  t.  \'i  civ) 

88.  r»° 

83.  9° 

77.  5° 

Poleward 

Boundary  (Night) 

71.  y" 

72.  (1° 

71.8° 

Kquatorwa  rd 
Boundary  (N’ight) 

(17. 9° 

(lit.  0° 

70.  1° 

ground  level.  Also  shown  are  Whalen's  values  at  ground  level  for  these  times 
and  positions. 

Figure  4a  shows  an  electron  spectrum  from  each  detector.  Both  spectra 
consist  of  electrons  that  are  nearly  field-aligned,  as  seen  from  their  pitch  angle 
ranges,  and  are  1.280  sec  apart  in  universal  time.  There  is  good  agreement 

and  both  show  a  flux  peak  at  ~2.  4  keV.  The  total  energy  flux  at  this  time  is 
9  -1 

Jh'TOT  =  *  (>,'6  (em“  sec  sr)  .  This  would  indicate  that  the  auroral  form  is  a 
moderate  discrete  arc.^ 

Figure  4b  shows  both  detectors  sweeping  simultaneously  for  two  successive 

sweeps.  In  the  first  sweep  detector  1  is  closer  to  field-aligned  pitch  angles, 

and  in  the  second  sweep  detector  2  is  closer  to  field-aligned  values.  In  the  first 

sweep,  detector  1  runs  slightly  lower  than  detector  2  at  most  energies.  In  the 

second  sweep,  detector  2  runs  Somewhat  higher  in  the  lower  energies,  as  one 

would  expect  since  it  is  nearly  field-aligned.  The  values  in  the  higher  energy 

analyzers  are  quite  close.  These  spectra  show  a  peak  in  the  flux,  and  it  is  more 

pronounced  in  the  first  sweep  of  each  detector.  These  observations  were  made 

close  to  the  poleward  boundary  of  the  nightside  oval. 

Figure  T>a  shows  a  spectrum  observed  bv  detector  1  near  the  equntorward 

boundary.  The  fluxes  are  weak,  with  a  maximum  flux  occurring  at  ^1.0  keV  and 

J. ......  *  0.  1  erg  (rnT  sec  sr)  This  could  be  a  faint  discrete  are,  since  a 

T.  I  (  it  9  _  1 

peak  occurs  near  1  keV  and  the  energy  flux  is  a  fraction  of  an  erg  (cm-  sec  sr) 

4.  jUeng,  C-l.  (1980)  Auroral  arcs  observed  by  DMSP  satellites,  geophysical 

monograph  in  Proceedings  of  the  Chapman  Conference  on  the  Foundation  of 
Auroral  Arcs,  submitted  November  1080. 
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P78-I 


REV  270, 14  MAR  79 
Kp>  0+ 


Figure  4a.  Differential  Fleet  run  Spectra  From  Both  Detectors  at 
Corrected  Geomagnetic  Latitude  70.  7°,  Northern  Nightside  Auro¬ 
ral  Oval.  Hev  270,  14  March  1070.  Spectra  are  due  to  electrons 
that  are  nearly  field-aligned 


ElkeV) 


Figure  -4b.  Same  as  4a  Fxeept  Fleet  runs  are  not  I  u-ld-Aligned 
but  Were  Collected  Simultaneously  With  Approximately  liqual 
F’iteh  Angles  for  Both  Detectors 


Figure  5b  was  taken  0.400  sec  later  l)v  detector-  2.  It  is  n  weak  flux  with  no 

•>  - 1 

peak  and,  since  Jp-p^-p  ~  0-02  erg  (cm”  sec  st)  ,  it  corresponds  to  a  weak 
diffuse  auroral  form.  This  occurs  just  inside  the  equatorward  boundary  of  the 
nightside  oval.  This  orbit  shows  the  discrete  and  diffuse  forms  to  be  in  those 
regions  of  the  nightside  oval  where  one  expects  them  to  be. 

.1.2  Moderate  Veto  it  \  ( Ke\  220.  K|>  =  3+),  II  March  1070 

Figure  (>  shows  the  trajectory  for  Hev  220,  11  March  1979.  The  satellite 
enters  the  dayside  oval  near  COM  local  time  0900  at  10,  9fi0.  8  sec  l  T  and  at  COM 
latitude  72.  3°.  As  seen  in  Table  3,  this  agrees  w  ith  Whalen  for  Kp  3  ,  Accord 
ing  to  Whalen's  values  and  this  trajectory,  the  satellite  should  pass  by  the  pole- 
ward  boundary  at  11,034.8  see  I  T  (COM  latitude  74.5°),  but  Figure  7  shows  such 
variability  in  J.  that  the  polew  ard  boundary  of  the  day  and  night  sides  cannot 
be  determined  front  the  J-p()-p  vs  time  plot.  As  shown  in  Figure  ti,  the  satellite 
moves  only  slightly  poleward  of  Whalen's  poleward  boundary.  Possibly  the  satel¬ 
lite  is  moving  in  and  out  of  the  boundary,  particularly  if  the  boundary  varies  in 
time  or  location.  This  could  account  for  the  changes  in  flux  in  Figure  7  which 
occur  front  the  dayside  poleward  edge  to  the  nightside  poleward  edge.  Thus,  the 
nightside  poleward  boundary  is  also  obscured.  According  to  Whalen's  values  and 
the  trajectory,  the  satellite  should  enter  the  nightside  oval  at  11,405.0  see  FT 
(C’GM  latitude  71.8°).  The  equatorward  boundary  of  the  nightside  is  shown  in 
Figure  7  by  an  abrupt  drop  in  Jq-^-p  at  11,  500.3  sec  FT  (CG1U  latitude  05.  81’). 

One  can  see  the  broadening  of  the  oval  and  the  equatorward  shift  for  Kp  3 
(Figure  0)  relative  to  Kp  0+  (Figure  2).  Table  3  shows  the  values  of  the  bound¬ 
aries. 


fable  3.  Hev  220  (Kp  -  3+).  C’GM  Latitudes  For  Equatorward  Auroral 
Oval  Boundaries 


Field  Lines  at 

Whalen's 

Ground  Bevel 

Satellite  Intersect 

Ground  Level 

Below  Satellite 

Ground 

Values 

Equatorward 
Boundary  (Day) 

72.3° 

73.  1° 

72.  3° 

Equatorwa  rd 
Boundary  (Night) 

(if,.  8° 

f><;.  9° 

84. 3° 

Figure  8a  shows  an  electron  spectrum  from  each  detector.  Detector  1 
passes  through  field-aligned  pitch-angle  values  1.280  sec  before  detector  2.  The 
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220 


Figure  ti.  Trajectory  in  Northern  Auroral  Zone  Jor  Rev  220 
11  March  1970 


Figure  7.  Electron  Data  From  Rev  220,  11  March  1979,  During  a 
Magnetically  Moderate  Time,  Kp  =  3+.  Data  was  taken  in  the 
Northern  Hemisphere 


Figure  8a.  Differential  Electron  Spectra  From,  Both  Detectors 
Taken  at  Corrected  Geomagnetic  Latitude  fill.  4  ,  Northern  Night 
side  Auroral  Oval,  Kev  220.  Electrons  are  field-aligned 


E(keV) 


Figure  8b.  Same  as  8a  Except  Elections  Are  Not  Field-aligned 
but  Were  Collected  Simultanoousl\  With  Approximately  Equal 
Pitch  Angles  for  Both  Detectors 


two  are  seen  to  be  quite  similar.  In  Figure  8b,  the  two  detectors  are  measuring 
simultaneously  at  approximately  the  same  pitch  angles,  and  the  agreement  is  very 

good.  There  are  slight  peaks  in  flux  at  =  0.41  keV  and  thi  energy  flux  is 
2-1 

J|  ToT  ~  er '8  (cm  sec  si')  .  This  Would  appear  to  be  a  diffuse  auroral 

form.  These  sped  ra  are  near  the  equatorward  boundary.  Since  no  spectra  with 
peaked  fluxes  were  observed  in  this  rtightside  oval  passage,  it  is  assumed  that  the 
satellite  did  not  pass  over  any  discrete  forms. 

3.3  Intense  Activity  (Rev  499.  Kp  =  7  ),  29  March  1979 

Figure  9  shows  the  trajectory  in  the  Southern  hemisphere  for  llev  499  on 
29  March  1979.  This  took  place  during  a  magnetic  storm  at  a  time  when  Kp  =  7  . 
The  oval  boundaries  shown  are  from  Whalen  and  are  seen  to  broaden  and  move 
equatorward  of  the  previous  two  cases.  However,  the  satellite  electron  total 
fluxes  show  that  the  increase  in  total  flux  starts  more  equatorward  and  drops 
abruptly  more  equatorward  than  Whalen  shows.  Thus,  from  Hardy's  criteria, 
in  this  case  the  oval  is  broader  and  more  equatorward  during  this  storm  time 
than  Whalen  has  shown  for  the  oval  for  Kp  7  .  From  Figure  10,  the  fluxes 
show  that  the  satellite  enters  the  nightside  oval  at  tin,  118.  15  sec  FT  (CGM  local 
time  ~  2300)  and  at  CGM  latitude  53.9°  South.  At  05,390.0  sec  FT  (CGM  local 
time  *  2200),  drops  abruptly  below  10~  e  (cm2  sec  sr)"'  indicating  the 

poleward  boundary  at  CGM  latitude  (i7.  0°.  At  85,931.9  see  FT  (CGM  local 
time  =  1500),  rises  above  10  e  (cm"  sec  sr)  indicating  the  poleward 

boundary  of  the  davside  oval  at  CGM  latitude  00.  7°.  At  liii,  019.3  sec  FT  (CGM 
local  time  =  1430),  abruptly  falls  again  below  101,  showing  the-  equator- 

ward  boundary  at  CGM  latitude  02.  7°.  Table  4  shows  the  oval  boundary  values. 

Figure  11  shows  differential  electron  spectra  from  each  detector  taken  simul¬ 
taneously  at  approximately  the  same  pitch-angle  range.  Detector  2  is  somewhat 
higher  in  the  low  energy  range,  but  there  is  good  agreement  in  form.  The  peak  in 
Channel  5  (0.  173  keV)  detector  2  is  duo  to  that  channel  having  higher  counts  than 
usual,  even  when  the  sensor  is  looking  toward  earth.  Both  show  a  weak  diffuse 
aurora  at  CGM  latitude  50.  o"  near  the  equatorward  edge  of  the  nightside  oval. 

Figure  12  shows  a  spectrum  from  detector  1  taken  more  than  a  minute  after 
the  spectra  in  Figure  11.  This  spectrum  shows  a  broad  peak  m  flux  at  3.  5  keV 
when  J  ,p  «  2.  80  erg  (cm"  see  si  )  This  occurs  at  CGM  latitude  59.  3°  and 
would  be  associated  with  a  moderate  discrete  arc. 

Figure  13  shows  differential  spectra  from  detector  2  taken  during  three  su<  - 
ecssive  rotations  for  field-aligned  electrons.  One  spectrum  is  from  detector  1 
and  ts  taken  in  the  same  time  period.  The  rirst  spectrum  (solid  line)  shows  a 
gradual  inc  rease  and  peaks  at  8.5  keV.  The  dashed  line  (second  spectrum)  show  s 
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Table  4.  Rev  490  (Kn  -  7.1.  CGM  l.a*itisde$s  f- > r  Days i do  and  Nichtsid*- 
Auroral  Oval  Boundaries 


...  -- 

Ground  Level 
Below  Satellite 

Kield  Lines  at 
Satellite  Intersect 
G  round 

Whalen's 
Ground  Level 
Values 

Kquatorward 
Boundary  (Night) 

53. 9" 

55.  7° 
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Boundary  (Night) 

(17.  0° 

t>8.  1° 

73.5° 

Poleward 

Boundary  (Day) 
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Figure  11.  Differential  Electron  Spool  ru  M'on  Both  I)< •'  hci  . >i  s  at 
Corrected  Geomagnetic  Latitude  O'  S.-utli,  Noar  Kquatorwa t-i 
Edge  <>r  Night  side  Oval,  Kev  499.  Sped  rn  ••vero  taken  simultar>- 
tH'Uslv  at  approximately  tile  same  pile!:  unities 
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Figure  lit.  Differential  Electron  Spectrum  From  Detector  1  Taken 
at  Corrected  Geomagnetic  Latitude  50.  3  ,  Hev  499.  Electrons  are 
nearly  field -aligned 
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Figure  13.  D’.  ffeii'U!  ::.i  Id.  .  Spec’  "a  1 ' :  •  ■  ■ : : I  >«  : .  .  •  r  2 
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the  same  gradual  increase,  but  it  flattens  mi  between  a.  a  and  !i.  a  keV.  The  'hard 
spectrum  (dotted  line)  shows  a  much  tin  r  row  t  e  peak  tit  >.  a  keV.  During  'he  first 
and  second  spectrum,  Jf  ,■<  j-  ~  8.  a  erg  (cm"  sec  srl  *.  and  durmg  the  third. 

J j.  |  ~  4.4  erg  (em“  see  sr)  ‘.  Thus,  as  'lie  tienk  shifted  to  lower  energies, 
j.  decreased.  This  would  be  associa'ed  with  an  intense  discrete  are  that 
was  lessening  to  a  moderate  discrete  are.  Hie  spectrum  siu-wn  bv  'he  marks  -f 
an  x  is  from  detector  1.  it  was  taken  between  tile  first  and  sei’otid  spec' rum  f 
detector  2  and  shews  a  peak  at  8.  keV  and  J  (  .  a  Ft.  8  erg  'em"  sec  srl** 
which,  also,  indicates  an  intense  discrete  arc.  All  four  spectra  wet  "  of  field- 
aligned  electrons  and  were  'nke.u  from  COM  latitudes  sO.f'1'  to  •<’ .  :T'. 

Figure  14  is  a  nlot  of  the  values  of  the  electron  energv  win  n  the  maximum 
flux  occurred  (precipitating  electrons  only)  versus  universal  Mim  m  seconds  f,  : 
llev  4tM‘.  thus,  those  electrons  are  from  the  upper  hemisphere  ■!'  mteh  angles. 
There  is  a  narrow  Dcak  to  7.4  keV  at  *  •!:>.  22:i.  a  sec  1  1.  As  seen  ;u  the  piot, 
the  energy  peak  value  increases  from  ,;a.  23 a.  •>  see  i  T  to  ha,  241.7  see  1  1  '<>  a 
value  of  =8.2  keV  and  ihen  levels  off  until  lib,  2a4.  0  sec  1  I  when  :t  falls  quu  klv. 
It  was  during  the  period  of  maximum  that  the  curves  in  Figure  l.t  w  ere  obtained. 

Figure  la  is  a  differential  spectrum  from  detector  1  and  shows  a  Somewhat 

'7  _  1 

broad  peak  at  =  1.3  keV  when  Jj,-T(yp  =  7  erg  (cm-  sec  sr) 


This  would 


Figure  14.  Plot  of  Electron  Knorgy  Values  Where  Maxi¬ 
mum  Flux  occurred  Versus  Universal  Time  in  Seconds, 
Rev  49ft,  Southern  Nightside  Auroral  Oval,  Active  Region 


Figure  15.  Differential  Electron  Spect  rum  Front  Detector  1  Taken 
at  Corrected  Geomagnetic  Latitude  (12.  <i  ,  Rev  499.  Electrons  are 
nearly  field-aligned 


e(crr/  lec  sr  keV ) 


In  lii'V  4!'!>,  Kp  7  (disturbed)  and,  us  mu  l  In  ■  J  ,  j.(  ,  |.  idol  and  llardv's 

iTitt'i'ioii,  the  daysidc  licii  .Juries  am  mom  than  4  equal. .  i  •  \v :  i  rd  and  the  muhlside 

houndatdes  more  than  ;V  equatoi  u  a  rd  of  Whalen's  values,  h  would  appear  fr  om 

7  '* 

the  abruptness  of  the  ehanue  m  .1  .  ...  that  Hardy's  ernerton  of  Id  n  tom'  see 

- 1  .'I 

sr)  is  quite  aeeurate.  I  lie  cquatorward  shift  of  the  oval  is  as  expeeted  for  tin 
high  value  of  Kp  7  . 

Figures  11  to  Id  and  la  to  17  show  sa.  'lies  of  sport  ra  of  auroral  forms  n 
different  pa  ids  of  the  night  side  oval.  It  is  soon  that  disere'e  aurora  I  f.rn.s  f 
var\  mg  intensity  oeeurred  throughout  most  of  this  nightside  ov;it,  •  \i  opt  neat  'in 
equntorward  houndarv  where  the  diffuse  form  is  found  as  expeeted.  Some  diffuse 
aurora  was  found  near  the  poleward  edge  of  the  nightside  (l  ieu.'  i").  Tile  activ¬ 
ity  in  this  pass  would  seem  to  be  associated  with  either  a  substorm  hr*  akup  or 
post -breakup  period  because  of  its  wide  extent  in  the  south-north  direction,  the 
high  energy  peaks,  and  the  high  Kp  value. 

When  comparing  the  fluxes  measured  by  the  two  detectors,  it  is  observed 
that  detector  2  leads  about  40  percent  higher  than  detector  1  tn  tile  lower  energy 
range,  channels  1  through  ti  (.70  eV  to  1  keV).  This  happened  throughout  most  of 
the  three  passes.  In  the  higher  energy  range,  there  was  very  close  agreement 
between  the  two  detectors. 

In  Kov  4f'0,  channel  4  read  high  throughout  the  southern  auroral  oval  pass 
that  we  discussed  above.  That  was  true  in  both  detectors,  hut  because  detector  2 

read  higher  than  detector  1,  the  J...  ...  values  for  detector  '2  were  MO  e  (cm" 

- 1 

see  sr)  throughout  this  pass.  Therefore,  we  used  detector  1  data  in  f  igure  10. 
It  must  be  stressed  that  channel  4  does  not  generally  act  this  way. 

Originally,  it  appeared  that  t'hannel  !'  was  not  functioning  properly.  It  was 
suggested  by  Dr.  llardv  that  the  data  was  taken  off  of  telemetry  in  a  manner  such 
that  channels  8  and  10  were  interpreted  as  being  channels  1  and  0,  respectively. 
All  other  channels  were  then  Corrected  accordingly  and,  therefore,  all  channels 
function  properly. 

Since  the  launch  of  satellite  P78-1,  this  experiment  has  produced  some  very 
good  data.  Due  to  the  geometric  factors  for  the  low  energies,  these  detectors 
ran  detect  very  low  fluxes  throughout  the  entire  spectrum  and  very  high  fluxes 
in  the  lower  energies.  Thus,  complete  spectra  can  be  produced  in  the  polar  cap 
and  the  cusp.  Flux  spectra  are  produced  throughout  the  entire  spin  cycle.  Hus 
indicates  that  they  can  be  used  to  estimate  the  field-aligned  current  densities. 


